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QCD Proton with valence quarks, gluons, and
quark sea:

Component of spin of proton carried
by quark of flavor g:

Dg= o qxQ) qxQ)
axQ@)  ax@ 1

Deep Inelastic Scattering (DIS) Experiments
provide precise values for Du, Dd, and Ds:

Du= 0.83 0.03

Dd= 043 0.03

Ds= 0.3 0.03
Unfortunately...
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A n—N elastic scattering reaction sensitive to Ds

that BooNE can measureis: reaction insensitive to Ds:

BooNE can also measure an—N "quasi”-elastic
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The DIS measurements of Ds are contested:

@ They use SU(3), symmetry;

@ They extragpolate x to 0.

Therefore, Ds should be measured in a new way.
A good alternative and complimentary approach is n-N scattering in miniBooNE:
@ SU(3), symmetry is unnecessary for Ds extraction;

@ Also, wewon't have to integrate over x to determine Da:

1N scattering cross section depends on axial form factor G :

G(Q@)= g(@) G, g,known (nuclear b-decay), and G (Q°=0) = Ds.
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"proton neutral current (pNC)"

Theratio of the occurrence of these reactions R : (No. of pNC rxns)

n~ (No.of CC rxns)

over a@ range is both sensitive to Ds and insensitive to systematic errors eliminates uncertainty in n flux.
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The horn shoots n s (viap's) at the oil in the tank
which provides ~10® p'sand n's.

"charged current (CC)"

nflux
1
Booster :
8GeV Beryllium Decay pipe Absorber
protons target and
horn

The reactions generate light that is measured by the photomultipliertubes:
p'sfrom pNC events scintillate and produce light isotropically in the detector
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250,000 gallons of mineral oil
1520 photomultipliertubes

The magnitude of light determines the kinetic

energy @ of the reaction.
& m'sfrom CC events produce sharp Cherenkov rings.

With these events, obtain Q? from both the
magnitude and direction of the light.

First cosmic event in BooONE ——



